1965. -Male and female rats, equipped with stainless steel re-entrant tubes implanted in the brain adjacent to one preoptic area, were placed in cages with accessible activity wheels. Brain temperatures were recorded continuously for periods up to 48 hr by means of thermocouples inserted into the tubes. The activities of running, feeding, and drinking were recorded simultaneously. About 90% of feeding and drinking activity occurred irregularly during three to nine periods of running activity at night. Active periods at night were associated with brain temperatures I .o-2.5 C higher than inactive periods during the night or day. Moderate restraint with absence of food abolished these cyclic temperature variations whereas absence of food alone did not. During the night of estrus (9 PM-~ AM), marked increases in activity frequently were associated with elevated mean preoptic temperatures.
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1965. -Male and female rats, equipped with stainless steel re-entrant tubes implanted in the brain adjacent to one preoptic area, were placed in cages with accessible activity wheels. Brain temperatures were recorded continuously for periods up to 48 hr by means of thermocouples inserted into the tubes. The activities of running, feeding, and drinking were recorded simultaneously. About 90% of feeding and drinking activity occurred irregularly during three to nine periods of running activity at night. Active periods at night were associated with brain temperatures I .o-2.5 C higher than inactive periods during the night or day. Moderate restraint with absence of food abolished these cyclic temperature variations whereas absence of food alone did not. During the night of estrus (9 PM-~ AM), marked increases in activity frequently were associated with elevated mean preoptic temperatures. in the cat at least, during anesthesia (8).
As in larger mammals, the brain of the unanesthetized rat possesses a degree of thermolability (I).
Short-term variations
up to 2 C in preoptic temperature were found associated with feeding and sleeping. This report extends more recent observations (2) which included temperature records of rats of both sexes for several hours in activity cages with free access to food and water.
METHODS
The surgical preparation of the rats and the means by which temperatures were recorded have been described previously (I). A 36-gauge copper constantan nyloninsulated thermocouple (C-V Instrument Co., Wallingford, Conn.) was inserted into a stainless steel re-entrant tube permanently implanted adjacent to one preoptic area. A spring-loaded transistor socket, fixed also to the head, accepted a plug to which the thermocouple leads were held, assuring no movement of the thermocouple junction as the rat moved about. Two feet of the lead wires were wrapped around a x-inch steel rod and baked for IO min at I IO-I 30 C, producing a coil which when fixed to a boom 3 ft above the rat cage allowed each rat freedom of movement with little danger of the thermocouple wires being chewed. The presence of the thermocouple, plug, and socket had no discernible ill effect on food intake and body weight of the rats.
A conditions, the preoptic temperature increased 0.6 C. A correction factor of 0.6 C was applied to all records, therefore, to give a reasonable estimate of the preoptic temperature.
Brains of rats 64A 1-4, g-1 2 were fixed in Formalin and later inspected grossly for position of the preoptic re-entrant tube. The tubes were adjacent to one preoptic area in all cases.
RESULTS
Periods of activity, including running, feeding, and drinking, numbered between three to nine during the night and zero to two during the day. Each activity period was associated with an elevation in brain temperature of 1.0-2.5 C. Some activity periods lasted 2 hr or more (Fig. 2, top) , while others lasted I hr or less (Fig. 2, bottom) .
The several types of activity occurred in no consistent sequence; the rats often made numerous trips to the food cup, drinking spout, and wheel during each activity period.
On occasion, a rise in preoptic temperature occurred before any running or feeding activity was evident. In such cases, at least during the daylight hours, the rats were often seen to be grooming themselves or moving around the platform adjacent to the wheel. Nonrunning activity of these types was not recorded by our method. Figure  3 shows (Fig. 4) . In two of three rats studied, restraint in the tubes was not accompanied by hypothermia. Superimposed on the record in Fig. 4 of preoptic temperature during restraint is a record of brain temperature in this same rat unrestrained, with food and water ad lib. In an experiment not shown here, the magnitude of the temperature response remained unchanged during the first night of fasting.
Records of the temperatures of female rats were qualitatively similar to those of males. Brain temperatures uninfluenced by activity were obtained from 3: 30 to 5: 30 PM, a time when the rats were invariably sleeping (Fig. 5, bottom) .
The magnitude of the standard deviations reflects the small and ubiquitous braintemperature variations in inactive rats. In contrast, the mean brain temperatures during the night were higher, and the variations greatly augmented (Fig. 5, top) . In those cases in which the mean temperatures during estrus were significantly higher than mean temperatures during other nights of the cycle, the percentage of active time usually was increased ( and 6-hr night period (N = 36). * = Identification number of each rat. rats were active (data from Table   I ), a correlation coefficient of 0.90 (P < .OOI) was obtained.
DISCUSSION
The development of a means of maintaining body temperature within fairly narrow limits in spite of the thermal vagaries of the environment has been an important factor in the ascendency of homoiotherms to their predominant position in the animal kingdom. The prevailing view has been that the preservation of this thermal steady state results from the evolution of efficient control systems for altering the rates of heat production and dissipation, thereby maintaining relatively constant temperatures in the deep areas of the head, thorax, abdomen, and heart (7). (12) found that the temperature rise in the carotid artery and jugular vein of the ox during feeding was immediate and could not be explained by the "specific dynamic effect" (SDE has noted an increase in oxygen consumption in rats during the night when feeding was greatest. More recently, he observed a large increase in oxygen consumption in rats bar pressing for a liquid diet (personal communication). The SDE was ruled out as an immediate effect. The activity associated with feeding accounted for about one-half of the above resting energy exchange in his rats.
Running activity, in addition to feeding, may elevate the brain temperature.
The periodic bursts of activity in rats have been recorded by several investigators (6, I 7, I 9). Unlike Richter (I 7), we could find no evidence that the rats accomplished most of their running before feeding. In our apparatus, however, the food dish was easily accessible to the rat, whereas in Richter's experiments the rats were obliged to enter another cage to feed. In our experiments the periodic fluctuations in temperature during the night were abolished when the rats -were restrained with no food and water.
In the unrestrained rat, however, variations in temperature remained unchanged in magnitude during the first night of fasting. When rats were placed in wire-mesh cages designed to restrict activity, the temperature response to feeding was present (15), although somewhat less than in the unrestrained rat (I).
did not begin until the colonic temperature reached some critical value, depending on the previous state of nourishment of the rat. The time before vasodilation occurred was in excess of 5 min. Thus, during feeding or running, or both, the rate of heat loss does not appear to increase immediately.
There ensues a temporary accumulation of heat in the internal tissues of the rat. Attaching significance to single temperature measurements in rats during their normally active period clearly would be hazardous.
Brobeck et al. (5) found a decrease in body temperature on the afternoon before the night of estrual hyperactivity. Brobeck's rats were kept in constant darkness, however, and the colonic temperatures were measured rather than the brain temperatures.
With our lighting schedule the late afternoon was characteristically an inactive period for the rats. If a primary influence of gonadal hormones on body temperature exists in the rat, the influence should be apparent during this time of day. In our small sample of nonactive rats, we could find no consistent relation between preoptic temperature changes and the reproductive cycle.
Limited observations on the temperature in other
